PCX 



WORLD INTCU-ECrUAL PROPERTY ORGANIZATION 
Intematioiial Buiean 




INTERNATIONAL APPUCATION PUBUSHED UNDER THE PATENT COOPERATION TREATY (PCT) 



CSl) International Patent Classification ^ 
G06T 15/70 



Al 



(11) International Publication Number: WO 98/45815 

(43) International Publication Date: 15 Ckrtober 1998 (15 .10.98) 



(21) International AppUcation Number: PCr/US98/06683 

(22) International Filing Date: 3 April 1998 (03.(M.98) 



(30) Priority Data: 
60/042,694 



4 April 1997 (04.04.97) 



US 



(71) AppUcant: INTERGRAPH CORPORATION [USAJSJ; One 
Wdison Industrial Park. Huntsvillc. AL 35894-0001 (US). 

(72) Inventors: NETSCHKE, Gregory; 1900 Crapemyrtle Green. 
HuntsviUe, AL 35803 (US). CUELLAR, Gabriel; 1035 Bay 
Shcxe Drive, Sunlake 1138, HuntsviUe, AL 35824 (US). 
MANANA, Gabriel; 5206 Laurelwood Lane, Huntsville, AL 
35816 (US). 

(74) Afsents: SUNSTEIN, Bruce. D. et al.; BrcMuberg and Sunstein 
LLP, 125 Summer Street. Boston, MA 021 10-1618 (US). 



f 81> Desienated States: JP, European patent (AT, BE, CH, CY. DE, 
mTeS, H, FR. GB. GR. IE, rr, LU, MC, NL, PT, SE). 



Published 

With international search report. 

Before the expira^n of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Title: APPARATUS AND METHOD FC« APPLYING EHTCTS TO GRAPfflCAL IMAGED 
(57) Abstract 

An apparatus and method of applying an effect to graphical data utUizes a graphics 
processor to apply the effect to a graphical image having the graphical data. To ttiat end, the 
graphics processor is configmed to process gr^hical data in accordance with a preselected 
graphics processing format, and the effect and gr^hical imag^ are defined and converted, 
respectively, into the preselected graphics processing foraiat The graphics processor is 
controUed to apply the effect to die graphical image to produce an output graphical rnia^e. 
The output graphical image includes bofli the effect and the graphical image. TTic graphics 
processOT may be a graphics accelerator card, and ttie graphics processing format may be the 
OPENGL® application program interface. 



(start) 



200^ 


DEHNESET 
OF EFFECTS 






A 




OBTAIN IMAGE 
FROMMEMORY 








204^^ 


SET UP 3D 
VIEW AREA 









206^^ 


MOS/E IMAGE INTO 
TEXTURE MEMORY 






i 


208^-N^ 


DEFINE IMAGE IN ^ 
AND APPLY EFFECT 








VlMAC^SX 



3NSDOCID: <WO 984561 5A1J.> 



BEST AVAILABLE COP^ 



FORTHE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


BS 


Spain 


LS 


Lesotho 


SI 


Stovenia 


AM 


Annenia 


n 


Finland 


LT 


Lidmania 


SK 


Slovakia 


AT 


Austria 


FR 


France. 


LU 


Luxembouig 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azeibaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Heixegovina 


GE 


Georgia 


MD 


Republic of Moklova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The fonner Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


OR 


Gieece 




Republic of Macedonia 


TR 


Tknfcey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


XT 


Itinidad and Tobago 


BJ 


Benin 


IE 


beland 


MN 


htagolia 


UA 


Ukraine 


BR 


BrazU 


IL 


Israel 


MR 


Munritupta 


UG 


Uganda 


BY 


Belarus 


IS 




MW 


Malawi 


US 


United Stales of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


UZ 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


m.T 1 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyigyzstan 


NO 


Norw^ 


ZW 


Zimbabwe 


a 


Cdce d'lvoixe 


KP 


Dcmocntic Pcoplc^s 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


FT 


PoRugal 






CU 


Cuba 


KZ 




RO 


Romania 






CZ 


Czech Republic 


LC 


Saint Loda 


RU 


Rossian Hcdention 






DE 


Germany 


U 


Uedttenstetn 


SD 


Sudan 






DK 


Denmark 


UC 


Sri Lanka 


SE 


Sweden 






BE 




LR 


Liberia 


SO 


Smgapoie 







>:<WO 984561 SA1J_> 



wo 98/45815 



PCTAJS98/06683 



-1- 

APPARATUS AND METHOD FOR APPLYING 
EFFECTS TO GRAPHICAL IMAGES 

FIELD OF THE INVENTION 
The invention generally relates to computer graphical producuon devices and, more 
particularly, the invention relates to applying effects to graphical images on a computer 
system. 

BACKGROUND OF THE INVENTION 

Spocial cliccts ( • el loots") commonly are added to graphical images in a motion 
picture by nu-ans .>i c«>n\cniional graphical editing appUcation programs such as, for 
example. AIM >Bt I'R! MILREtm, available from Adobe Systems Incorporated of San Jose, 
California. Such proerams may include known effects such as, for example, zooming, 
rotating, and innimini: Failed motion pictures often may be previev^ed in a playback 
window on the computer system. 

The luncii»>naht> provided by conventional graphical editing programs, however, 
typically requires extensive utilization of the central processing unit and random access 
memory within the computer system. More particularly, the central processing unit performs 
all of the calculations required to apply effects to graphical images. After these calculations 
are completed by the ccnuul processor, the edited graphical image may be directed to a 
graphics accelerator for display on a display device. One such graphics accelerator is tiie 
REALIZM™ video card, available from Intergraph Corporation of Huntsville, Alabama. 
Such graphics accelerator utilizes tiie commonly known OPENGL™ application program 
interface (available from Silicon Graphics, Inc. of Mountain View, California) to display tiie 
edited graphical image. For more information relating to OPENGL™, see, for example. 
Inside OLE, two-dimensional. Ed., by Kraig Brockschmidt (Microsoft press 1995); The 
OPENGL Technical Ubrary, which contains The OPENGL Programming Guide (ISBN: 
0-201-63276-4), and The OPENGL Reference Manual (ISBN: 0-201-46140-4), by die 
OPENGL Architecture Review Board; The OPENGL Graphics System: A Specification. 
Version 1.0 et seq., by Silicon Graphics, Inc. (1992); Microsoft OPENGL Installable Client 
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Driver Specification, Microsoft Corporation; Computer Graphics Principles and Practice, by 
Foley van Dam (Addison-Wesley \996);OPENGL Programming Guide, aSBN: 
0-201-46138-2), by the OPENGL Architecture Review Board. These related documents are 
incorporated herein, in their entireties, by reference. 

5 Utilizing the central processing unit for performing such calculations, however, 

undesirably slows computer system performance. The art has responded to this problem by 
providing one or more dedicated co-processors for performing tiie necessary calculations. 
Although typically more efficient tiian utilizing the central processing unit, co-processors are 
expensive, tiius increasing the cost of editing graphical images with such graphical image 

10 editing programs. Moreover, co-processors typically are difficult to program. 

SUMMARY OF THE INVENTION 

In accordance with one aspect of the invention, an apparatus and method of applying 
an effect to graphical data utilizes a graphics processor to apply the effect to a graphical 
15 image having the graphical data. To that end, the graphics processor is configured to process 
graphical data in accordance with a preselected graphics processing format, and the effect and 
graphical image are defined and converted, respectively, into the preselected graphics 
processing format. In accordance with preferred embodiments of the invention, the graphics 
processor is controlled to apply the effect to the graphical image to produce an output 
20 graphical image. The output graphical image includes both the effect and the graphical 

image. In preferred embodiments, the graphics processor is a graphics accelerator card, and 
the graphics processing format is OPENGL™. 

In accordance with other aspects of the invention, the computer system includes a 
central processing imit, in addition to the graphics processor. The effect may be applied to 
25 the graphical image so that the effect is normalized with respect to the graphical image. 
Specifically, the effect may be applied to the graphical image as a ratio of the size of the 
graphical image. Moreover, the output graphical image may be stored in volatile or non- 
volatile memory in the computer system as a frame or other type of graphical image. 
Alternatively, the effect may be applied to the graphical image within texture memory that is 
30 a part of the graphics processor. The texture may be tiie graphics processor format for the 
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input image. 

In yet other embodiments, the effect may include an initial effea and a final effect In 
preferred embodiments, the effect may be applied to the graphical image by interpolating 
between the initial effect and the final effect to provide a continuous effect. The graphical 

5 image may be any known graphical image that may be converted into computer readable 

fonn. For example, the graphical image may be a video image having a plurality of fields, or 
a motion picture having a plurality of frames. 

Preferred embodiments of the invention are implemented as a computer program 
product having a computer usable medium with computer readable program code thereon. 

10 The computer readable code may be read and utiUzed by the computer system in accordance 
with conventional processes. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The foregoing and other objects and advantages of the invention will be appreciated 
15 more fully from the following further description thereof witii reference to the accompanying 
drawings wherein: 

Figure 1 schematically shows an exemplary computer system that may be utilized with 
a preferred embodiment of the invention. 

Figure 2 shows a process of applying special effects to a graphical image in 
20 accordance with a preferred embodiment of the invention. 

Figure 3 shows a graphical user interface tiiat may be utilized to apply effects to a 
graphical image in accordance witii a preferred embodiment of tiie invention. 

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS 
25 In accordance witir preferred embodiments of the invention, a graphics accelerator 

configured for use witii tiie OPENGL™ appUcation program interface (a/k/a OPENGL™ 
format) applies an effea that is in tire OPENGL™ format to a graphical image tirai also is in 
tire OPENGL™ format DetaUs of preferred and otiier embodiments are discussed below. 
Figure 1 iUusttates tiie system architecture for an exemplary computer system 100, 
30 such as an Integraph model number TDZ2000 computer system ( available from Imegraph 
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Corporaiion of HuntsviUe, Alabama), on which the disclosed method and apparatus for 
applying effects to graphical data can be implemented. Tlie exemplary computer system of 
Figure 1 is discussed for descriptive purposes only, however, and should not be considered a 
limitation of the invention. Although the description below may refer to tenns commonly 
used in describing particular computer systems, the described concepts apply equally to other 
computer systems, including systems having architectures that are dissimilar to that shown in 
Figure 1. 

The computer 1(K) includes a central processing unit (CPU) 105 having a conventional 
micropuKc.vst>r. random access memory (RAM) 1 10 for temporary storage of information, 
and read only memt>r\ ( ROM) 1 1 5 for permanent storage of read only information. A 
memor> controlLr lu) is provided for controUing system RAM 1 10. A bus controller 125 is 
provided lor conir..Umi.- a bus 130, and an interrupt controller 135 is provided for receiving 
and prtKCvMns: vafu.as interrupt signals from tiie other system components. 

Moss siovAfc may be provided by known non-volatile storage media, such as a 
diskette 142. a digiul versatile disk (not shown), a CD-ROM 147. or a hard disk 152. Data 
and software may be exchanged witii tiie computer system 100 via removable media, such as 
the diskette 142 and the CD-ROM 147. The diskette 142 is insertable into a diskette drive 
141. which uitli/£s a diskette drive controller 140 to interface witii tiie bus 130. Similarly, 
the CD-ROM 147 is in.scrtable into a CD-ROM drive 146. which utilizes a CD-ROM drive 
conu^oller 145 to interface with tiie bus 130. Finally, die hard disk 152 is part of a fixed disk 
drive 151. which utilizes a hard drive controller 150 to interface witii tiie bus 130. 

User input to tiie computer 100 may be provided by a number of devices. For 
example, a keyboard 156 and a mouse 157 may be connected to tiie bus 330 by a keyboard 
and mouse controller 155. An audio transducer 196. which may act as botii a microphone and 
a speaker, is connected to the bus 130 by audio controUer 197. It should be obvious to tiiose 
reasonably skilled in tiie art tiiat otiier input devices, such as a pen and/or tablet and a 
microphone for voice input, may be connected to computer 100 tiirough bus 130 and an 
appropriate controller. A direct memory access (DMA) controller 160 is provided for 
performing direct memory access to system RAM 1 10. A visual display may be generated by 
a video controller 165. which controls a graphics accelerator 167 and a display device 170. In 
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preferred embodiments, the graphics accelerator is a REAUZM™ video card, available from 
Intergraph Corporation of Huntsville, Alabama. As is known in the art, the REALEM™ 
video card is configured for use with the OPENGL™ application program interface ("APF') 
for rendering three dimensional ("3D") images on the display device 170. 
5 A network adapter 190 also may be included to enable the computer system 100 to be 

interconnected to a network 195 via a network bus 191. The network 195, which may be a 
local area network (LAN), a wide area network (WAN), or the Internet, may utiUze general 
purpose communication lines that interconnect a plurality of network devices. 

The computer system 100 preferably is controlled and coordinated by operating 
10 sysicm software, such as the WINDOWS NT* operating system (available from Microsoft 
Corp.. of Redmond, Washington). Among other computer system control functions, the 
oporaimg .system controls allocation of system resources and performs tasks such as process 
schc-dulmt:, memory management, networking, and I/O services. As suggested above, the 
oporaiinj: .system preferably includes an OPENGL™ application program interface for 
1 5 ron Jonnp non-trivial 3D graphical indicia on flie display device 170. 

I iyurc 2 shows a process of applying special effects to a graphical image in 
accordance with a preferred embodiment of the invention. The process begins at step 200 in 
vk hich a -set ol effects is defined in accord with the OPENGL™ formau and then stored in the 
non- volatile memory 152. These effects may include unique effects created by a programmer, 
:o or commonly known effects. Some commonly known effects include geometry 

iranMom»aiion.s that change the shapes of images without changing the image colors, (e.g., 

• BUMP". "CROP", "DEFORM", and "ROTATE"), "BALLOON", and "SHINES." 
AddHumal kn.»wn effects may include "CONCENTRIC BLINDS". "DISPLACEMENT', 

♦ RADAR BLINDS", 'TOKYO BLINDS" and "VENETIAN BLINDS." 

25 In preferred embodiments, effects may be edited and/or combined with other effects to 

priHlucc yet additional effects. An effect preferably is defined by first developing a prototype 
of the effect. Such prototype preferably includes a program written in any known 
programming language {e.g., the C++ programming language) utilizing the OPENGL™ API 
and WINDOWS NT™ API. In preferred embodiments, effects are designed to manipulate 

30 the 3D geomeuy of graphical images and their applied textures in OPENGL™ to obtain a 
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desired output image result. Once satisfactorily developed, the (effect) program is configured 
to interface with the particular application program with which it is to be utilized. 

The process then continues to step 202 in which a graphical image to be manipulated 
is obtained from memory. The image may be read from a file or generated from graphical 
5 software. The formatting data for the graphical image can comply with any graphical format 
and thus, does not necessarily comply with the OPENGL™ API. For example, the graphical 
image may be a video image from a live feed (i.e., having fields and requiring field 
rendering), a frame or plurality of frames in a motion picture {e.g., an .avi file stored on disk), 
a bitmap file, or a graphic image file (i.e., a .gif file). Such images may be three dimensional, 
10 two-dimensional, or one dimensional mapped representations of an image on a two- 
dimensional medium (i.e., the display device). 

Once the image is obtained, a 3D view area is set up in accord with conventional 
processes (step 204) and tiien tiie graphical image is moved into texture memory on tiie 
graphics accelerator (step 206). The following'OPENGL™ functions may be used to move 
15 the image into texture memory: 

• glTexEnvi; 

• glTexParameteri; 

• glEnable; and 

• glTexImage2D. 

20 

The image tiien is defmed in a 3D geometry and the texture is applied to it to produce 
an affected output image (step 208). More particularly, tiie geometry of the image is 
manipulated by tiie application of the texture by the OPENGL™ graphical accelerator 167 to 
produce the affected output image in 3D. The shape of the 3D image being manipulated, its 

25 aUgnment relative to tiie view volume, and tiie manner of mapping the texture to tiie 3D 

geometry determine tiie content of tiie affected output image. Of course, ttie calculations for 
applying tiie effect to tiie converted graphical image are performed by tiie graphical 
accelerator 167 and not by tiie central processing unit 105. The OPENGL™ functions tiiat 
may be utilized for step 208 include: 

30 • glBegin; 
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• glTexCoordSd; 
glVertex2d or glVenex3d; 

• glEnd; 

• glEnable; and 

• glDisable. 

It then is detennined at step 210 if effects are to be applied to additional images and 
combined with the output image from step 208. The positioning of the different affected 3D 
output images relative to one another in the view volume detormines the interaction between 
images. The process loops to step 206 if effects are to be applied to additional images. If not, 
then the process moves to step 212 in which the image is displayed via a frame buffer capmre 
operation. More particularly, the output image preferably is written to a frame buffer and 
consequentiy, displayed on the display device 170. An immediate display of Uiis type is 
preferable, for example, to preview the application of an effect in an editing process. In some 
embodiments, however, such as those that do not require a preview, the OPENGL™ capture 
of the ouq>ut image from the frame buffer is performed in a hidden window. More 
particularly, tiie window attiibutes may be set so that the output image will not be displayed 
on the display device 170. In otiier embodiments in which the OPENGL™ API is not 
utilized, a hidden window may not be necessary. The OPENGL functions tiiat may be used 
for step 212 include: 

• glFlush; 

• glReadBuffer; and 

• glReadPixels. 

In preferred embodiments of the invention, effects are normalized to be ^plied to a 
converted graphical image as a ratio of tiie size of the converted graphical image. 
Specifically, rather than specifying an effect with respect to a measurement of the image {e.g., 
inches or pixels), the effect may be specified as a percentage of tiie size of tiie image. For 
example, for a well known "SPHEREE" effect, tiie center of tiie converted image first may 
be determined and tiie effect may process twenty percent of die image extending radially from 
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such center location. Accordingly, preferred embodiments of the invention may apply effects 
to images having different sizes and still provide consistent output images. 

Multiple effects may be appUed to a single graphical image. Most graphical 
accelerators, however, have a maximum texture size that can be appUed to an image. 
5 Accordingly, multiple textures for an input image may be mapped into an array associated 
with the graphical image. 

Effects also may be applied to large images requiring a significant amount of memory 
by utilizing tiling techniques. More particularly, an input image may be divided tiled) 
into two or more separate images that each are sized to be within the memory constraints of 
10 tiie computer system 100. Once tiled, Uie effects may be applied to each tile so tiiat when tiie 
image is reassembled, the effect is applied to the entire image in a unitary manner. Only tiie 
portion of Uie effect tiiat would be applied to a particular section of tiie overall image {i.e., 
witiiin a tile) is applied to an individual tile. For example, if a swirl effect is applied to a 
large source image, such image may be broken up into four separate tiles (i.e., quadrants). 
15 The tiles are arrayed on a 3D geometry such tiiat when tiie 3D geometry is swirled, ttie swirl 
appears to be a single swirl tiiat was applied to tiie overall image. The boundaries between 
each of tiie tiles preferably are imperceptible by utilizing conventional anti-aliasing 
techniques. 

Tiling techniques also may be utiUzed to reduce tiie resolution of a high resolution 
20 graphical image tiiat is to be displayed on a lower resolution display device. To tiiat end, tiie 
input graphical image may be tiled in accord with tiie resolution of flie display device, and 

then reassembled for display. 

As noted above, effects may be applied to a series of frames in a motion picture. For 
example, a "ROTATE" effect may rotate a tiuee-dimensionsti graphical image in a tiu^ee- 

25 dimensional space. In preferred embodiments, a starting position of flie graphical image and 
an ending position of tiie graphical image (in tiie tiiree-dimensional space) may be pre-set 
witiiout any provision as to tiie positions of ttie image between such starting and ending 
position. To tiiat end, in addition to applying tiie effect to flie starting and ending frames, 
preferred embodiments of tiie invention calculate incremental effect changes and accordingly 

30 apply tiie effect to flie intermediate frames in tiie motion picnue. Assuming tiie graphical 
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image is a cube, for example, preferred embodiments of the invention may determine the 
location of the cube in each intermediate frame of the motion picture between the starting and 
ending positions. Additional attributes of such intermediate frames such as, for example, 
shading and Ught reflections, also are calculated and applied to provide a higher quality 
5 display. 

Figure 3 shows a graphical user interface ("interface 300") thai may be utilized to 
apply effects to a graphical image in accordance with a preferred embodiment of the 
invention. To that end. the interface 300 includes an Input/Output page 302 for setting 
system parameters, and a viewing area 304 showing tiie effect, input image, and output 
1 0 image. More particularly, the Input/Output page 302 includes a plurality of fields that may be 
configured by a user editing an input graphical image. Each of those fields is discussed 
below. 

A buffer field 306 indicates die buffer from which tiie input graphical image is to be 
received. Each output image also may be configured to be input for application of additional 
1 5 effects. The buffer field 306 includes a radio button 308 that activates die field 306. In 

preferred embodiments, the buffer field 306 has a default buffer that operates like a stack. 

A file field 310 indicates tiie file from which to import die graphical image. In a 
manner similar to die buffer field 306 . die file field 310 also includes a radio button 312 dial 
activates die field 310. A file name may be written directiy into dus field 310. or a plurality 
20 of otiier files may be browsed via a browse button 313 for selection into tfiis field 310. 

An output field 314 indicates where die output image is to be displayed and/or stored. 
In particular, die output image may be displayed on die screen, or saved to eitiier of die 
default buffer or a buffer selected by die user. 

The interface 300 also includes a preview area 315 having tiiree windows. 
25 Specifically, die preview area 315 includes an input window 316 for displaying die input 

graphical image, a parameter window 318 to preview and edit die output image (and effea) 
prior to saving in non-volatile memory, and an output window 320 to display die output 
image diat is to be saved in non-volatile memory 152. The interface 300 also includes a tool 
bar 322 dial may be utiUzed to edit die effect in die parameter window 318. The tool bar 322 
30 operates in accordance widi conventional processes. The parameter window 3 1 8 also 
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includes a timeline controller 324 that enables a user to move along a number of frames in an 
effect The timeline controUer 324 is configured to operate in a manner similar to controls of 
a tape recorder. 

In an alternative embodiment, the disclosed apparatus and method for applying effects 
to graphical images may be implemented as a computer program product for use with a 
computer system. Such implementation may include a series of computer instructions fixed 
either on a tangible medium, such as a computer readable media {e.g., a diskette, CD-ROM, 
ROM, or fixed disk) or transmittable to a computer system, via a modem or other interface 
device, such as a communications adapter connected to a network over a medium. Medium 
may be either a tangible medium {e.g., optical or analog communications lines) or a medium 
implemented with wireless techniques {e.g.. microwave, infrared or other transmission 
techniques). The series of computer instructions embodies all or part of the functionality 
previously described herein with respect to the system. Those skilled in the art should 
appreciate that such computer instructions can be written in a number of programming 
15 languages for use with many computer architectures or operating systems. Furthermore, such 
instructions may be stored in any memoiy device, such as semiconductor, magnetic, optical or 
other memory devices, and may be transmitted using any communications technology, such 
as optical, infrared, microwave, or other transmission technologies. It is expected that such a 
computer program product may be distributed as a removable media with accompanying 
20 printed or electronic documentation {e.g.. shrink wrapped software), preloaded with a 
computer system {e.g., on system ROM or fixed disk), or distributed from a server or 
electronic bulletin board over the network {e.g., the Internet or World Wide Web). 

It should be noted that although preferred embodiments of the invention have been 
discussed as using the OPENGL™ format, it is contemplated that other three dimensional and 
25 two dimensional graphical formats may be utilized to apply effects to input images. For 
example, a graphics accelerator configured for use with the weU known DIRECT3D™ 
graphical display API (available from Microsoft Corp.) may be used for such purposes. 
Accordingly, discussion of the OPENGL™ format is not intended to limit the scope of the 
invention. 

30 Although various exemplary embodiments of the invention have been disclosed, it 
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Should be apparent to those skilled in the art that various changes and nncdifications can be 
made which will achieve some of the advantages of the invention without departing from the 
true scope of the 



invention. These and other obvious modifications are intended to be covered by the 
appended claims. 
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I claim: 

1 A computer program product for use on a computer system for applying effects to 
graphical data on a computer system, the computer system having a graphics processor that is 
preconfigured to process graphical data in accordance with a preselected graphics processing 
5 format, the computer program product comprising acomputer usable medium having 

computer readable program code thereon, the computer readable program code including: 
program code for defining an effect in the preselected graphics processing format; 
program code for converting a graphical image into the preselected graphics 
processing format; and 

10 program code for controlling the graphics processor to apply the effect to the graphical 

image to produce an output graphical image, the output graphical image being the result of 

the application of the effect to the graphical image. 

2. The computer program produa as defined by claim 1 wherein the graphics processor 
15 is a graphics accelerator card. 

3. The computer program product as defined by claim 1 wherein the preselected graphics 
processing format is OPENGL™. 



20 



4. The computer program product as defined by claim 1 wherein the computer system 
includes a central processing unit. 

5. The computer program product as defined by claim 1 wherein the program code for 
controlling comprises: 

25 program code for normaUzing the effect with respect to the graphical image. 

6. The computer program product as defined by claim 1 wherein the graphical image has 
a size, the program code for controlling comprising: 

program code for applying the effect to the graphical image as a ratio of the 

30 size of the graphical image. 
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7. The computer program product as defined by claim 1 wherein the computer system 
includes memory, the computer program product further comprising: 

program code for storing the output graphical image in memory. 

5 8. The computer program product as defined by claim 1 wherein the graphical image is a 
frame. 

9. The computer program product as defined by claim 1 wherein the graphics processor 
includes rcsidcni icxiuro memory, the program code for converting comprising: 

10 pr*»j!ram chhIc for storing the converted graphical image in the resident texture 

memor>'. 

10. The conipuu-f program product as defined by claim 1 wherein the effect is defined as 
the rendcnnf oi a mow i«i a textured 3D object. 

15 

1 1. The computer program product as defined by claim 1 wherein the program code for 

defining compn.scs: 

program code for defining an initial effect and a final effect 

20 12. The computer program product as defined by claim 1 1 wherein the program code for 

controlling comprises: 

program code for interpolating between the initial effect and the final effect to 

render a plurality of output graphical images. 

25 13. The computer program product as defined by claim 1 wherein the graphical image 
comprises fields in a video signal. 

14. The computer program product as defined by claim 1 wherein the graphical image is a 
plurality of frames in a motion picture. 

30 
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15. An apparatus for applying effects to graphical data on a computer system, the 
computer system having a graphics processor that is preconfigured to process graphical data 
in accordance with a preselected graphics processing format, the apparatus comprising: 

means for defining an effect in the preselected graphics processing format; 
means for converting a graphical image into the preselected graphics processing 

format; 

a controUer for controlling the graphics processor to apply the effect to the graphical 
image to produce an output graphical image, the output graphical image being the result of 
the application of the effect to the graphical image. 

16. The apparatus as defmed by claim 1 wherein the graphics processor is a graphics 
accelerator card. 

17. The apparatus as defined by claim 1 wherein the preselected graphics processing 
fonnat is OPENGL™. 

1 8. The apparatus as defined by claim 1 wherein the computer system includes a central 
processing liniL 

19. The apparatus as defined by claim 1 wherein the controller comprises: 
means for normalizing the effect with respect to the graphical image. 

20. The apparatus as defined by claim 1 wherein the graphical image has a size, the 

controller comprising: 

means for applying the effect to the graphical hnage as a ratio of the size of the 

graphical image. 

21. The apparatus as defined by claim 1 wherein the computer system includes memory, 
the apparatus further comprising: 

means for storing the output graphical image in memory. 
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22. The apparatus as defined by claim 1 wherein the graphical image is a frame. 

23. The apparatus as defined by claim 1 wherein the graphics processor includes resident 
texture memory, the means for converting comprising: 

means for storing the converted graphical image in the resident texture 

memory. 

24. The apparatus as defined by claim 1 wherein the effect is defined as the rendering of a 
view of a textmred 3D object. 

25. The apparatus as defined by claim 1 wherein the means for defining comprises: 

means for defining an initial effect and a final effect. 

26. The apparatus as defined by claim 1 1 wherein the converter comprises: 

means for interpolating between the initial effect and the final effect to render 
a plurality of ouq)ut graphical images. 

27. The apparatus as defined by claim 1 wherein the graphical image comprises fields. 

28. The apparatus as defined by claim 1 wherein the graphical image is a plurality of 
frames in a motion picture. 

29. A method of applying effects to graphical data on a computer system, the computer 
system having a graphics processor that is preconfigured to process graphical data in 
accordance with a preselected graphics processing format, the method comprising the steps 
of: 

A. defining an effect in the preselected graphics processing format; 

B. converting a graphical image into the preselected graphics processing format; 

C. controlling the graphics processor to apply the effect to the graphical image to 
produce an output graphical image, the output graphical image being the result of the 
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applicaiion of ihe effect to the graphical image. 

30. The method as defined by claim 1 wherein the graphics processor is a graphics 
accelerator card. 

3 1 . The method as defined by claim 1 wherein the preselected graphics processing format 
isOPENGLTM. 

32. The meiht>d as defined by claim 1 wherein the computer system includes a central 
10 procc.s.sinp unit. 

33. Th.- n«oih.Hl xs Jflinod by claim 1 wherein step C comprises the step of: 
CI nom>aIi/ini: the effect with respect to the graphical image. 

1 5 34. The meihiHl as defined by claim 1 wherein the graphical image has a size, step C 

comprising the step «f: 

C2. applymg the effect to the graphical image as a ratio of the size of the graphical 

image. 

20 35- The method as defined by claim 1 wherein the computer system includes memory, the 
method further comprising the step of : 

D. storing the output graphical image in memory. 



25 



36. The method as defined by claim 1 wherein the graphical image is a frame. 

37. The method as defined by claim 1 wherein the graphics processor includes resident 
texture memory, step B comprising the step of: 

B 1 . storing the converted graphical image in the resident texture memory. 

30 38. The method as defined by claim 1 wherein the effect is defined as the rendering of a 
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view of a textured 3D object. 

39. The method as defined by claim 1 wherein step A comprises the step of: 
Al . defining an initial effect and a final effect. 

40. The method as defined by claim 1 1 wherein step C comprises the step of: 

C3. interpolating between the initial effect and the final effect to render a plurality 
of output graphical images. 

4 1 . The method as defined by claim 1 wherein the graphical image comprises fields. 

42- The method as defined by claim 1 wherein the graphical image is a plurality of frames 
in a nu)ti4>n picture. 
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